A theoretical study concerning the mode of interaction of the histamine H2-agonist dimaprit.
A theoretical study was performed to elucidate the mode of interaction of the histamine H2-agonist dimaprit with the histamine H2-receptor. For this purpose receptor mapping techniques, including ab initio energy calculations, geometry optimizations and molecular electrostatic potential calculations (MEPs), have been used. The characteristics of dimaprit were compared to those of histamine for which the points of interaction with the H2-receptor are known, as well as its bioactive conformation. In this comparative study two possible models for the interaction of dimaprit with the H2-receptor were considered. In one model the two nitrogen atoms of the isothiourea moiety of dimaprit play an essential role in the recognition of the ligand by the receptor and have the same function as the nitrogen atoms of the imidazole ring of histamine; in the second model this role is fulfilled by a sulphur and a nitrogen atom of the same isothiourea moiety. The comparison to histamine was based on geometrical resemblance as well as on similarity in MEPs. Also the conformational energy of dimaprit in the two interaction models was considered. Results of the investigations reveal that the isothiourea moiety of dimaprit most probably interacts with the histamine H2-receptor through the sulphur and nitrogen atom, the first atom acting as a proton acceptor and the second one as a proton donor. Subsequently, three analogues of dimaprit, namely SK&F 91487, SK&F 91488 and SK&F 92054, were studied. It was possible to explain their pharmacological behavior within the proposed model.(ABSTRACT TRUNCATED AT 250 WORDS)